Lentiviral delivery of LMX1a enhances dopaminergic phenotype in differentiated human bone marrow mesenchymal stem cells.
Human mesenchymal stem cells (MSCs) reside in the bone marrow and are known for their ability to differentiate along the mesenchymal lineage (fat, bone, and cartilage). Recent works have suggested the possibility that these cells are also capable of differentiating toward the neuroectodermal lineage. Using lentiviral gene delivery, we sought to reprogram the bone marrow-derived MSCs toward dopaminergic differentiation through delivery of LMX1a, which was reported to be a key player in dopaminergic differentiation in both developmental animal models and embryonic stem cells. Transduction of cells with fluorescent reporter genes confirmed efficiency of gene delivery. On incubation of the LMX1a transduced cells in differentiation medium, the LMX1a protein was concentrated in the cells' nuclei and specific dopaminergic developmental genes were upregulated. Moreover, the transduced cells expressed higher levels of tyrosine hydroxylase, the rate limiting enzyme in dopamine synthesis, and secreted significantly higher level of dopamine in comparison to nontransduced cells. We hereby present a novel strategy to facilitate the dopaminergic differentiation of bone marrow-derived MSCs as a possible cell source for autologous transplantation for Parkinsonian patients in the future.